An enzymatic model for rat liver alcohol dehydrogenase in the presence of low-Km aldehyde dehydrogenase.
Four isoenzymes of aldehyde dehydrogenase were partially purified from rat liver mitochondria by hydroxylapatite chromatography and gel filtration. While three forms display low affinity for acetaldehyde, the fourth is active at extremely low aldehyde concentrations (Km less than or equal to 2 microM) and allows the oxidation of the acetaldehyde formed by catalysis of alcohol dehydrogenase at pH 7.4. Different models of alcohol dehydrogenase have been examined by analysis of progress curves of ethanol oxidation obtained in the presence of low-km aldehyde dehydrogenase. According to the only acceptable model, when the acetaldehyde concentration is kept low by the action of aldehyde dehydrogenase, NADH no longer binds to alcohol dehydrogenase, but acetaldehyde still competes with ethanol for the active site of the enzyme. The seven kinetic parameters of the two enzymes (four for alcohol dehydrogenase and three for aldehyde dehydrogenase) and the equilibrium constant of the reaction catalyzed by alcohol dehydrogenase have been determined by applying a new fitting procedure here described.